A structured model for monoclonal antibody synthesis in exponentially growing and stationary phase hybridoma cells.
An initial structured unsegregated kinetic model describing monoclonal antibody synthesis by a murine hybridoma cell line (9.2.27) grown in 1 liter batch cultures is described. The model is based on the intracellular balances of the heavy and light chain coding mRNAs, the intracellular balances of heavy and light chains and the description of the kinetics of heavy and light chain assembly. Model parameters were varied with specific growth rate in order to account for changes in the rates of antibody synthesis and secretion with entrance of the cells from the exponential into the stationary phase of growth. The parameters were varied based. on experimental data obtained in our laboratory on the variation of total cellular RNA content and the half-lives of heavy (H) and light (L) chain mRNAs with specific growth rate, and data from other investigators on immunoglobulin synthesis and secretion. The model successfully predicts the experimentally observed decrease in the intracellular heavy and light chain mRNA levels with entrance of 9.2.27 cells from the exponential into the stationary phase of growth, as well as the extracellular accumulation of antibody (IgG(2a)) during batch culture.